Abstract
Introduction
The Brazil is recognized as one of the most expressive biodiversity of the biosphere and plays a very important role in human welfare and health, by providing basic goods and ecosystem services. With over 55,000 described species, which corresponds to 22 % of the world total, this rich biodiversity is known for harboring many species of plants, used over time in medicine, and it is directly related to the associated traditional knowledge. Approximately 48% of the drugs used in therapy arise, directly or indirectly, from natural products, especially medicinal plants ( ALHO, 2012) .
Natural products with antimicrobial activity, from plant or microbial, have a prominent importance in bioprospecting research since the antibiotics available in the market are increasingly ineffective due to the emergence of resistant strains, which has become a global concern (ANDRADE, 2009). Thus, several studies have been conducted aiming the use of natural products as a source of active substances against pathogenic bacteria (DAS et al., 2007; ZILBERG et al., 2004) .
The Amazon forest stands out with the highest floristic diversity of the world, but there are few studies on its chemical and pharmacological potential. Thus, this forest has several plant and microbial species that may contain non-described secondary metabolites or therapeutic potential that was not studied yet, and that could be used against various diseases, especially regarding diseases caused by bacterial agents (TANAKA et al., 2005) .
The Celastraceae family comprises about 98 genera and about 1,264 species and it may be found throughout Brazil (OLIVEIRA et al., 2006; FONSECA et al., 2007) . There are several studies that demonstrate that the principles of the biological interest are associated with flavonoids, sesquiterpenes, alkaloids, and pentacyclic triterpenes (GONÇALVES et al., 2005; MICHELIN et al., 2005; OLIVEIRA et al., 2006) .
Maytenus guianensis is a small size tree endemic of solid ground in the Amazon; this plant is known as chichuá, xixuá, chuchahuasi, chucchu huashu, chuchuasi, chuchasha and tonipulmon (DUKE; VÁSQUEZ, 1994; REVILLA, 2002) .
Its roots and stems are also used as an analgesic, anti-inflammatory, aphrodisiac, muscle relaxant, anti -rheumatic and anti-diarrheal. The tea and ointment, made from the leaves of the species, are also indicated for the treatment of arthritis, sexual impotence, colds, bronchitis, hemorrhoids, worm infections, lumbago, external ulcers, and gynecological purposes (BORRÁS, 2003) . As a cosmetic it is used in skin rashes and to prevent the skin cancer (REVILLA, 2002) , furthermore, it has antiparasitic action (MACARI; PORTELA; POHLIT, 2006) , demonstrating a great ethnopharmacological potential to be explored.
Therefore, this study aimed to identify the secondary metabolites of botanical structures (leaves, bark and stems) of ethanol extracts of M. guianensis.
Method Plant collection
The phytochemical study of the M. guianensis (leaves, bark and stems) was carried out at the Research Laboratory of Chemistry of Natural Products (LPQPN 
Phytochemical study
The leaves, bark and stems were adequately dried in an electric oven with air circulation at a temperature of 50 °C for 48 hours. Subsequently, they were ground to further increase the contact surface, then, the obtained material was subjected to three extractions by percolation with 95 % ethanol (P.A.) at room temperature for three days, each. After the ethanol evaporation, we obtained the ethanolic extract called MGCE. Phytochemical tests were performed with the ethanol extract, based on precipitation and coloration of the extracts diluted in specific solution and reagents for each test as Matos (2009): Alkaloids To perform the assay we used 2.0 mL of the ethanolic solution is added 2.0 mL of hydrochloric acid (10 %), which heated the mixture for 10 minutes. After cooling, the extract was divided into three test tubes and placed in eight drops using Pasteur pipette, the reagents following recognition:
Tube 1 -Reactive Mayer: watching white precipitate formation or light white haze;
Tube 2 -Reactive Dragendorff: watching precipitate formation of orange color red;
Tube 3 -Reactive Wagner: observing orange color precipitate formation.
Glycosides cardiotonic A 2.0 mL solution of the extract was added 3.0 mL of lead acetate solution 10 % and 2.0 mL of distilled water. Heated the mixture in a water bath for 10 minutes. Then the extract was filtered and stirred with 10.0 mL of chloroform, the chloroform phase separated in 4 test tubes. After evaporation of chloroform, the formation of residues in the tubes, which were added the following reagents:
Tube 1: was performed Salkowski reaction for the determination of steroidal nucleus. going from yellow color to purple is a positive result.
Tube 2: 1.0 mL of Reactive Kedde. Pink or blue-violet to visible indicates cardenolide the bufadienólidos not react. The color attenuates within minutes.
Tube 3: the reaction was carried out Keller-Kiliani (glacial acetic acid in a drop III ferric chloride to 5 % methanol and concentrated sulfuric acid). intense staining is positive.
Tube 4: This was the Liebermann-Burchard reaction (1.0 mL of sample / few drops of acetic acid + 3.0 mL acetic anhydride / sulfuric acid (50: 1, v / v) Positive Result: Coloring green, blue-green, purple blue.
Tube 5: This was the reaction Baljet (1.0 mL of sample / eight drops of acetic acid + 3.0 mL of chloroform). Positive result: orange color, purple or red.
Tube 6: This was Raymond reaction (the extract is filtered and added 2 drops of ferric chloride solution of 10 % + two drops of lead acetate to 10 %). Positive result: color ranging from yellow to purple.
Coumarins In a test tube was placed 2.0 mL of the ethanolic solution, capped with filter paper soaked in 10 % solution of NaOH and brought to a water bath at 100 ° C for some 10 minutes. It was removed and the filter paper was examined under ultraviolet light. The yellow or green fluorescence indicates the presence of coumarins. Flavonoids This study is based on the modification of the structure of the flavonoid in the presence of acid. Was placed in a tube, 2.0 mL ethanolic extract being added two drops of 10 % lead acetate. The presence of a colored precipitate indicates positive aspects of the reaction Tannins The 2.0 mL of the ethanol extract was added 10 mL of distilled water. They were filtered and were added two drops using a Pasteur pipette, the 10 % ferric chloride solution. blue color indicates possible presence of hydrolysable tannins and green staining tannins.
Saponins In this assay, with 2.0 mL of ethanolic solution, was added 5.0 mL of boiling distilled water. After cooling, stirred vigorously, leaving at rest for 20 minutes. It is classified by the presence of saponins foaming.
Triterpenes In this assay, with 2.0 mL of ethanolic solution, was added 5.0 mL of chloroform. After filtration, the extract was divided into two portions. In each tube there were the Liebermann-Burchard reactions and Salkowski. The triterpenes develop color and stable steroids develop color changing with time
Results and Discussion

Collection and preparation of botanical structures
After processing, the botanical structures provided the following quantities fresh materials and dried materials, which demonstrated sufficient sample for ongoing research (Table 1) :
Species of Celastraceae family, highlighting the gender Maytenus, has been the subject of numerous phytochemical investigations and many secondary metabolites have biological activities. The major classes of metabolites include those described pentacyclic triterpenes and friedelânicos quinonamethide, sesquiterpenes, secofriedelanos, steroids, agarofurânicos derivatives, glycosides, proanthocyanidins, flavonoids glycosides, sesquiterpene alkaloids pyridine and catechins (HURTADO, 2013) .
Identification of secondary metabolites of botanical structures
The secondary metabolites found in the leaves were for alkaloids, glycosides cardiotonic using Salkowiski reagents, Keller-Killiani, Baljet and Raymond, coumarins, flavonoids, tannins, saponins and triterpenes. But results were negative for cardiotonic glycosides using reagents Kedde and Liebermann-Burchard and triterpenoids using the reagent Salkowiski, according to Table 2: For the secondary metabolites of the stems, the results were positive for: alkaloids, cardiotonic glycosides using Salkowiski reagents, Keller-Killiani, Baljet and Raymond, coumarins, flavonoids, tannins, saponins and triterpenes. But results were negative for cardiotonic glycosides using reagents Kedde and Liebermann-Burchard, according to Table 3: While for the secondary metabolites of bark, the results were positive for: alkaloids, cardiotonic glycosides using reagents and Salkowiski Baljet, coumarins, flavonoids, condensed tannins and triterpenes. But results were negative for cardiotonic glycosides using Kedde reagents, Keller-Killiani, Liebermann-Burchard and Raymond and saponins, according to Bobbio; Bobbio (2003) , the degradation of some compounds may occur during the extraction of vegetable, processing and storage of food, influenced by extrinsic and intrinsic factors. Temporal and spatial variations in total content as well as the relative proportions of secondary metabolites in plants occur at different levels (seasonal and daily; intraplanta, interand intraspecific), and despite the existence of a genetic control, the expression may undergo modifications resulting from interaction of biochemical, physiological, ecological and evolutionary processes. They represent a chemical interface between the plant and the surrounding environment, so its synthesis is often affected by environmental conditions (COUTINHO, 2013).
The plant extracts containing alkaloids are used as medicines, poisons and magic portions since the dawn of civilization. Thus it is difficult to establish the correct origin of the discovery of these substances. Records indicate that opium was used by the Sumerians 4000 years BC because of its soporific and analgesic properties (HOSTETTMAN et al., 2003) .
The isolation of the first pure substances from the plant kingdom begins to happen in the nineteenth century. This century characterized by extracting work mainly organic acids and organic bases which later received alkaloids denomination. Are this time the isolation of morphine (1804), quinine and strychnine (1820) (AL-MEIDA et al., 2009) .
Currently, numerous experiments show the fact that many secondary metabolites present in plants, such as terpenes, alkaloids, cyanogenic glycosides, saponins, tannins, anthraquinones are allelochemicals representing adaptive characters and has diversified during evolution by natural section to protect plants against viruses, bacteria, fungi, plants and competing against herbivores (WINK, 2003) .
Cardiac glycosides are complex triterpene molecules created by amphibians and plants that exert intense biolo-gical effects in humans and many other organisms. While extremely toxic, these molecules often have therapeutic use, when properly administered in minute quantities. In humans, small amounts of cardiac glycosides soften and strengthen the heart beat. They do this by blocking the sodium and potassium pump of heart cells, which leads to a delay in the electrical signal between the atria and the ventricles. In larger amounts, cardiac glycosides can be extremely toxic, rapidly induce drowsiness, color vision disorders, slow and irregular heart rhythm, followed by death (SIMÕES et al., 2004) .
The coumarin found in all botanical structures M. guianensis are a chemical class, the first isolated representative of Vogel in 1820, the species coumarone odorata. These metabolites are present in different parts of the plants both in the roots and in the flowers and fruits and may be distributed in different families of Angiospermae as Apiaceae, Rutaceae, Asteraceae in which are found with wide occurrence. Also present in Fabaceae, Oleaceae, Moraceae and Thymeleaceae. Among the taxa that biosynthesize coumarins have species of very diverse habits, such as trees, shrubs and herbs (RIBEIRO; KAPLAN, 2002) .
The plants rich in alkaloids pyrrolizidine began to be studied by chemists of natural products because farmers in many parts of the world, began to associate them with the intoxication of ruminants and horses, which caused serious economic problems (BULL et al., 1968) .
Flavonoids also found in all botanical structures M. guianensis represent one of the major phenolic groups and diverse among the products of natural origin. This class of secondary metabolites is widely distributed in the plant kingdom (SIMÕES et al., 2004) . They are found in fruits, vegetables, seeds, bark, roots, stems, flowers and their preparation products such as tea and wine (NIJVELDT et al., 2001) . They have a characteristic core C6 -C3 -C6 being biosynthesized from the channels of shikimic acid and acetic acid (CAZAROLLI et al., 2002) .
Clinical studies have been conducted in various parts of the world in order to verify the effectiveness of flavonoids in diseases of inflammatory origin, such as interstitial lung disease, idiopathic pulmonary fibrosis, asthma and pulmonary sarcoidosis. In these studies highlight the flavonol quercetin. Moreover, efficacy studies involving synthetic derivatives are also being developed (HOWES et al., 2007) .
The pentacyclic triterpenes and friedelânicos quinonamethide are the most common in plant extracts of M. guianensis (HURTADO, 2013) . The reported biological structures and functions are: pentacyclic triterpenes: a skeleton is formed by three carbon atoms may be arranged in five six-membered rings (NUÑEZ et al., (CORSINO et al., 2000) . Tingenone is a substance isolated from the roots of several species of the family Celastraceae, for example, Austroplenckia populnea and Hippocratea excelsa (MENA-REJÓN et al., 2007) . Has numerous biological activities, such as Trypanosoma cruzi , intestinal Giardia (MENA-REJON et al., 2007) and inhibition of tubulin protein that may be the mode of action which justifies the cytotoxic and antitumor activity (MORITA et al., 2008) . Steroids or triterpenes constitute the essential or volatile oils. According Fracaro et al. (2004) , there is no fundamental difference between the triterpenes and sterols, considering the latter as tetracyclic triterpenes have lost at least three methyls. These metabolites are found in the ethanol extracts of bark and stems of medicinal plants, because their therapeutic interest gives to the importance of cardiotonic glycosides, which are part of this group. Tannins have proved positive in this study, can be used to treat diarrhea, as diuretics in stomach problems (heartburn, gastritis, gastric ulcer, tumor stomach and duodenum) and also as anti-inflammatory, antiseptic and haemostatic (CUNHA et al., 2010) . The presence of saponins was confirmed in the study with only the leaves and bark, as to be busy, the plant extract formed foams, indicating a positive result. According Yang et al. (2010) , the antifungal activity of saponins, is due to the interaction of these sterols with the plasma membrane
Conclusion
From the experiments, it was found that all botanical structures fitoquimicamente tested exhibit secondary metabolites (alkaloids, coumarins, flavonoids, tannins and triterpenes). However, it is necessary that this species 
